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8 GeV Proton Linac Structure

325 MHz  1300 MHz 1300 MHz

Major Linac Sections
Low beta      Medium beta                    High beta
Front end     ILC-style ILC-style

0.065  2.5   10            33 110 4100.065  2.5   10            33 110 4100.05  2.5   10            32 123 418

Will be installed in the Meson Lab

SSR-2RT CH
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Front End Structure

Front end details

Length ª 15 m

H- source – output energy 50 keV

F  = 325 MHz

Pulse current = 25 mA

RFQ output energy  = 2.5 MeV

RT CH section output energy = 10 MeV

Pulse length = 1 msec (3 msec initially)

Repetition rate = 10 Hz ( 2.5 Hz)

Pulse power consumption with nominal

beam current ª 1.1 MW 0.971372323.90.14216

0.9911349423.60.13715

0.921327123.20.13114

0.861300522.60.12613

0.801275022.00.12012

0.741246521.50.11511

0.701222020.90.11110

0.731194520.20.1069

0.611168019.50.1018

0.571137418.80.0967

0.511107818.00.0926

0.481077217.20.0885

0.391046111.60.0844

0.331005111.30.0803

0.25966210.90.0772

0.14927010.40.0741
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Main parameters of the RT CH cavities
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RF Design of RT CH 

H-type structures have

• Highest shunt impedance for low 

beta particles

• Smaller size compare to DTL

• Simple design of drift tubes 

without quadrupole lenses 

• Higher gradients due to slim drift 

tubes

CST Microwave Studio model of 

RT CH-1 cavity

RF design goals:

• Design operating frequency

• Proper accelerating field distribution

• Optimal shunt impedance for short structure

• Moderate surface field of 30 MV/m for all cavities
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Mechanical Design of RT CH-1



6October 1, 2007 Gennady Romanov

Fabrication of RT CH-1

Resonator after brazing spokes

and ports

Resonator after brazing of all

port flanges

The double layer end-walls

A completed spoke

Tuner Power coupler

Resonator after welding of end-walls Fully dressed RT CH-1
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RF Tuning

Bead pull measurements on RT CH-1

Frequency = 325 MHz

Unloaded Q =  8800

Frequency shift due to vacuum = 

43 kHz

Vacuum of 1.7·10-8 Torr achieved

Tuning range = 1.2 MHz
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High Power Test

RF power feederPick-up electrode
(coupler)

Cooling water

Ion pump

Water temperature 
probe

Heater

Pick-up electrode
(cavity)

CH-1 cavity in the high power test cave

Smooth and stable operation of the
cavity RT CH-1 has been achieved 
with 3 ms pulses at RF pulse power
from 600 W to > 8 kW  after ≈ 40 
hours of RF conditioning.
The power coupler has been tested
up to 35 kW in standing wave 
regime.

The first RT CH cavity met all 
design requirements.
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CONCLUSIONS

• The RF and mechanical design has proven to 
be successful. 

• The completion of the first cavity, two input 
couplers and two plunger tuners, 
demonstrated the overall feasibility of the 
fabrication process.

• The resonator CH1 has been RF conditioned 
and successfully passed the first high power 
tests.

• Resonators CH2, CH3 and CH4 are being 
procured and the design for the remaining 
resonators CH5-CH16 is under completion 


